Introduction
Throughout the paper, all graphs are finite, simple, connected. Let G be such a graph. We write V (G) or V for the vertex set of G, and E(G) or E for the edge set G. We define a coloring c : E(G) → {1, 2, . . . , k}, of the edges of G, such that the adjacent edges can be colored the same. A u-v path P in G is a rainbow path if every edge of P receives different color. The graph G is rainbow-connected (with respect to c) if G contains a rainbow u-v path for every two vertices u, v in G. In this case, the coloring c is called a rainbow coloring of G. If k colors are used, then c is a rainbow k-coloring. The minimum k such that G has a rainbow k-coloring is the rainbow connection number rc(G) of G. The rainbow coloring of G using rc(G) colors is called the minimum rainbow coloring of G.
The notions of this rainbow coloring was introduced by Chartrand et al. [1] 
Main Results
These are the main results of the paper.
Theorem 2.1 For each integer n, the rainbow connection of G is rc(G) = 4
where G ∼ = G n with n ≥ 4, or G ∼ = B n with n ≥ 3.
Proof. We consider two cases.
A cycle C n of length n ≥ 3 is a connected graph on n vertices in which every vertex has degree two. Let W n be a wheel of n + 1 vertices; namely, a graph consists of a cycle C n with one additional vertex being adjacent to all vertices of C n . A gear G n is a wheel graph with a vertex added between each pair of adjacent graph vertices of the outer cycle such that G n has 2n + 1 vertices and 3n edges.
Next, we will show that rc(G) ≤ 4. Consider V (G n ) = V (C 2n ) ∪ {v} where V (C 2n ) = {v 1 , v 2 , . . . , v 2n } is a set of vertices in cycle C 2n . We define the coloring on G n by 4-coloring c : E(G n ) −→ {1, 2, 3, 4} as follow By definition of coloring of all edges on B n , we have rc(B n ) ≤ 4, see Fig.1 . Therefore, we have rc(B n ) = 4 for n ≥ 3.
Let G ∼ = (C n 1 , . . . , C n k ) − path be a cycle-chain graph which C n i is a cycle for every i = 1, . . . , k with u 1 , u 2 , . . . , u k−1 are the cut vertices of G. Fig. 2 , A cycle-chain graph (C 5 , C 6 , C 5 , C 4 , C 3 )-path. where C n i is a cycle on n i vertices for every i.
Proof. We consider cycle-chain graph G ∼ = (C n 1 , . . . , C n k ) − path which C n i is a cycle for every i = 1, . . . , k. Let u i be the cut vertex of C n i and C n i+1
